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INTRODUCTION

This atlas has two major parts. Part I is a graphical summary

of salinity and temperature observations from sixteen Bay cruises con-

"" - ducted during the period 15 July 1952 to I August 1961. There are six-

teen sets of charts, one set for each cruise. Part II is a graphical pro-

"sentation of the seasonal salinity and temperature distributions for the

Chesapeake Bay as averaged from twenty-four Bay cruises conducted

during the period I July 1949 to I August 1961. There are four sets of

charts, one set for each season.

PART I

This atlas succeeds Graphical Summary Report I, Atlas of the

Salinity and Temperature Distribution of Chesapeake Bay 1949-1951, by

H. H. Whaley and T. C. Hopkins (1952) which covers Bay Cruises I

through VIII. Bay Cruises IX, X, and XI do not contain enough informa-

tion to permit meaningful contouring. The sixteen cruises summarised

in this report are identified as Bay Cruises XII through XXVII. The salin-

ity and temperature data, as well as other data when observed, are pre-

sented in tabular form in the following CBI reports:

Bay Cruise CBI Data Report

XII 18

XIII 26

XIV-XVII 33-36

XVIII -XXVII 38-47

The methods of sampling and chemical analyses used are described in

"the data reports. The present graphical presentation, in which the ob-

served distributions are smoothed to a certain extent, is intended to put

this information into a form more useful to those interested in the phys-

"ical and chemical hydrography of estuaries.

For each of the sixteen cruises, the atlas nominally contains (1)

horizontal charts of salinity and temperature distributions at the 0, 10,

20, 30, 40, and 60-foot depth levels, (2) vertical salinity and temperature

cross sections of the Bay at four locations, and (3) one vertical section

along the main channel. The charts and sections for each cruise are

grouped together; for certain cruises some sections or charts have been

omitted because of insufficient data. The locations of the vertical sec-

tions, numbered II, IV, VI, X, and XIX, are shown on the first chart.

The numerical-alphabetic designators at the tops of the sections represent

the locations of stations. An explanation of the station designator sym-

bols as well as a list of stations occupied during each cruise may be found

in the individual CNI data reports.

11puts
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The distributions of salinity and temperature are presented in

the form of contours on all charts and sections except the charts for

the 40-foot and 60-foot levels. On these latter charts selected observed

values of salinity and temperature (rounded to the nearest tenth) were

entered in place of drawing the contours. Theme exceptions were made

because the 40-foot and 60-foot surfaces are small and broken, and usu-

ally the amount of data at these levels is insufficient for meaningful con-

touring.

In this report, locations of stations occupied during each cruise

are shown in the first chart of each cruise set. Since the number of eta-

tions occupied varies greatly from one cruise to another, these station

location charts can be used as a measure of the relative amount of infor-

mation used in drawing the contours. For example, it can be seen in the

station location chart for Bay Cruise XII that very few stations were occu-

pied, so that the contours can be considered as only a very gross picture

of the distributions.

The line across the northern part of the Bay in Bay Cruise XX

was drawn to indicate that although stations were occupied north of the

line, the data north of the line could not be considered synoptic with the

data south of the line, because of a break in the time continuity of the

cruise during a period of rapid change in conditions. There are no con-

tours north of the line since too few data are available for meaningful con-

touring. A similar line was drawn in Bay Cruise XXII and the two parts

of the Bay were contoured separately. A similar break occurred in Bay

Cruise XIII. but since a number of stations were repeated, two complete

sets of charts were made, one for February and one for March.

PART II

The seasonal average salinity and temperature distributions for

the four seasons are presented in horizontal charts and vertical sections

in the same manner as previously described for the individual Bay cruises.

The seasonal averages have been computed from the 16 cruises presented

in Part I of this report, together with the first eight Bay cruises as pre-

sented in Graphical Summary Report I. Division of the year into seasons

was accomplished so as not to split any cruise into two seasons. The "1

seasonal distribution of the cruises is shown in Figure 1. The length of

each cruise is indicated by the length of the arc labelled with the number

corresponding to that cruise.

It appeared that the most convenient method for constructing sea-

sonal average charts was to use the temperature and salinity distribution "
charts already drawn up for the individual cruises. Use of the contoured

distributions in constructing the seasonal averages (rather than averaging

TI



observed data) avoids a difficulty that would otherwise arise due to the

variable locations of station data taken at different times. A certain

* •basic set of stations was occupied on a majority of the cruises, but

"there are a number of stations that were occupied on only a small num-

"ber of cruises.

The seasonal average charts were formed in the following

* -manner. A grid of points was made for the horizontal charts. Sixty-

seven points were used in the grid, located so as to cover the Bay evenly.

The grid was used as an overlay for each chart, and values of tempera-

ture and salinity at the grid points were tabulated for all cruises. This

was accomplished for each depth level. Next, for each point the mean

temperature and salinity were computed using data from all cruises

within each season, and the mean values were replotted on charts. These

charts were then contoured and are presented here. A like system was

employed for the vertical sections.

AREA AND VOLUME STATISTICS

The areas and volumes computed for the Chesapeake Bay and seven

of its major tributaries are included in this atlas as Table I for the con-

venience of those interested in the Chesapeake Bay. The base lines used

to define the Bay and each tributary are also given. In the area and volume

computations the Chesapeake Bay was defined to include all tributaries

and embayments shown on U.S. Coast & Geodetic Survey charts nos. 77

and 78. This excludes the Susquehanna River north of 39" 361 N. The

areas were computed by planimetry. Depth contours were drawn on the

charts at 10-foot intervals. The areas of the 0, 10, 20, 30, 40, 60, 80,

100 and 120-foot levels are given in Table I. The areas of every 10-foot

level from the surface to the deepest point in the Bay were used for esti-

mation of the volume of the Bay according to Simpson' a rule. * The standard

error of arithmetic mean of the planimetry is 0. 1%. Considering all

sources of error, the statistics are considered good to within t 1%.

The actual area and % -lume of the Bay vary with the tide. The

Coast & Geodetic Survey charts are drawn for mean low water. Since

mean low water cannot exist everywhere at one time, the Bay under nor-

mal conditions always has a greater surface area and total volume than

listed here. The actual values of surface area and total volume at any

given time could be obtained from the tabulated values by adding some

amount which is a function of the tide. For example, there is an addition

of approximately 0. 7% in volume at the phase of the tide when the least

* Simpson' s rule for computing the volume of an irregular solid can be

found in most mathematical tables (see, for instance, Handbook of
Chemistry and Physics, Chemical Rubber Publishing Co.).

vii



amount of water is in the Bay, and an addition of approximately 2% in

volume at the phase of the tide when the greatest amount of water to

in the Bay. (These figures do not describe the volume changes due to

unpredictable, wind-caused variations in water surface elevation, which

can be considerably larger than the astronomical tide in Chesapeake Bay.)
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TABLE I

Areas and Volumes at Mean Low Water, Computed
from U.S. Coast & Geodetic Survey Charts 77 and 78.

Chesapeake Bay and Tributaries

Volume between Designated Level
Area and Bottom

109ft2 102km2 nautrmi2 1030ft3 km3

surface 120.5 112.0 3260 surface 260.7 73.8 100.0
10 ft 79.0 73.4 10 ft 161.6 45.8 61.0
20 ft 52.3 48.6 20 ft 97.7 27.7 37.5
30 ft 33.7 31.3 30 ft 54.2 15.4 20.8
40ft 17.1 15.9 40ft Z9.7 8.4 11.4
60 ft 4.9 4.6 60 ft 11.3 ).2 4.3
sOft 2.3 2.1 sOft 4.6 1.3 1.8

lOOft .8 .8 100 ft 1.0 .3 .4
I20ft .2 .1 120 ft .2 .06 .1

Primary Tributaries of the Chesapeake Bay
5

Surface Area Volume

109ft2 108m2 10 ft3 108m3

Chester 1.55 1.44 1.96 5.56
Choptank 2.40 2. 23 3.78 10.70
James 7.04 6.54 8.26 23. 39
Patuxent 1.52 1.41 2.67 7.57
Potomac 13.75 12.78 25. 72 72.83
Rappahannock 4. 13 3.83 6. 12 17. 33
York 1.74 1.62 2.80 7,93

TOTAL 32. 1 29.8 51.3 145.3

sof total
for Bay 26.7% 19.7%

Base line used to define the mouth of the Chesapeake By

Cape Charles (37- 07.4' N., 75- 57. 2' W.)
to

Smith Island (37- 07.3' N. , 75" 54. 4' W.)
to

Cape Henry (36- 55.6' N., 76- 00.4' W.)

Mnd points of base lines used to define river mouths
ad therimary tributaries

Chester (39 02. 4' N, 76 18.2 2W.) (39- 02.4' N, 76- 14.4' W.)
Choptank (386 40. 2' N, 76' 20.4' W.) (36- 37.8' N, 76- 17.5' W.)
James (36- 00. 1' N, 76- 18.41 W.) (36- 59. 11 N, 76- 18.2' W.)
Patuxent (38 21. 8' N, 76- 23.2 2W.) (38- 17.3' N, 76- 22.4'W.)
Potomac (38" 02.2 2N, 76- 19. 3' W.) (37- 53.4' N, 76' 14. 1' W.)
Rappahannock(370 36. 7' N, 76. 16. 8' W.) (37' 33. 5' N, 760 17.9'W.)
York (37015. 0'N, 76"22.6'W.) (37- 14. 1'N, 76-'23.2'W.)
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TEMPERATURE (*C)
803 H 804 C 804 N

0 1 =,1 / 1. _2

10 25.5-26 >26 25.5 -26

20
.-
Lii
LL 30

40 7I MILE
•-40 -

Wu 80 - 25.4r',25.5-.

50
90 - U

6 0 -

70

69



CRUISE XIV 23 -26 JULY 1957 SECTION XIX
SALINITY Ma.)

b

00
00

00

N-

L0b
0

u 0
0

mw

00

-0

OD
0~ -f

cop

00 0

c-o

ro0
000

0m

000

CF)

0- n' ) ~ ~ l ~ - a 3

1Ic N od~
70



CRUISE XIV 23 -26 JULY 1957 SECTION XIX
TEMPERATURE (OC)

8

00

0L

0
cr~
N0

crr-o

0

m

0%

00

LUJ

OD-0
ao 0

0~r -

a, a,'-

ODJ

ODO
,CI- - - - - - -

0:) s -1-o

N
LID 0
a) a)

0 00000
-Y N c-w ~ a j

a) I ~~
C71



S U S U E HA N N A

CHESAPEAKE BAY
CRUISE XV STATION LOCATIONS

ii - 20 SEPTEMBER 1957

~ER R

0 3

0

0 
0 ~

0~ 

,

00

0 0 00 0 0)

0 0

0 0 0

0 0 0

0 

0

0 0 4 0 0 0

V000 0038

0 0 0

0

0 0

-p

0000

373



s s 0 -uE 04 A hi 14 A R

CHESAPEAKE BAY "r

SURFACE SALINITY Mo) 4-

CRUISE XV

22 NOV 5 DEC 1960
E R R

cl 
2 0

10'

14

8 0

39'

13 1

16 A 0

2
16

12 

12

0 p %'. +

12

12
15 f7

4 16

38*

0

2D
12 

-21

" 0

21

23

26 29
to, 4 4p

14 32

6 
3T'l

77* T6*

74



CHESAPEAKE BAY

SURFACE TEMPERATURE (*C)

CRUISE xv

22 NOV - 5 DEC 1960

>2624

24 7

266

75



CHESAPEAKE BAY

10 ft SALINITY

CRUISE XV

2 2 NOV. - 5 DEC 1960

1 2

ýD

39*
14

16

chop +
34

15

19

15
17

14

*$,

61 
17

20

21

20
15

20

23

10 27

4*rs

15
30 +

25
,31

1 77, 76,

76



I SHANNA 2

CHESAPEAKE BAY 23

10 ft TEMPERATURE (*C) 23

CRUISE XV

22 NOV 5 DEC, 1960

-23

24 39*

25

5

4r

2'6 25 cov o +

A,

,25.5

27

25

ý55
ap 0 c 

26
27

255-26 38*

,;RL ý26

2 2

ý'2 6 26

.25 24 37*

77



CHESAPEAKE BAY 7

20 ft SALINITY M*/.)

CRUISE XV
2 2NOV. - 5 DEC 1960

1114

1 489



SUSQUEHANNA

CHESAPEAKE BAY

20 ft TEMPERATURE (*C) 3

CRUISE XV
22 NOV 5 DEC 1960

24 
39,

A,

26 c hop +

ý25

25

5 ý25

PO 0& 26

27

-26 
2ý

v 4

Ir 11 26

6
55

25-25.5

25

2 37'
ý24

----------
77'

79



s u 5 0HANNAft.

CH EIAPEIAKE Bi,

30 ft cS LlIiT!'0/)

2/ DEjC, 19
60O

V4I

0 +
It 

". 24



CHESAPEAKE BAY

30 ft TEMPERATURE (*C)

CRUISE XV

22 NOV 5 DEC 1960

r R

C,
10

39*ý

24-245

lk

-v o P +

125

,245

.40, 
0

-246

2

25

26 ý26

25

255 -

0 A f.

26

5

25

ý24

70

81



22 VSUSU E MA XM1A ft.

CHESAPEAKE BAY
40 ft SALINITY M%.)

CRUISE XV

2 2 NOV -5 DEC 1960

18.

191

212

820



SUB QUfMAtENA

CHESAPEAKE BAY
40 ft TEMPERATURE (*C)

CRUISE XV

22 NOV -5 DEC 1960

t.

244

243 OP

25..o 23.9

.483



CHESAPEAKE BAY

60 ft SALINITY M.)

CRUISE XV

22 NOV 5 DEC 1960
I R.

10,

- 39*

21 710

2210

22.6

20 T
po 

r",

5

4. 267

w

28.4

25.8 
37*

30

7T* 76*

84



SUSQUEHANNA

CHESAPEAKE BAY

60 ft TEMPERATURE ('C)

CRUISE XV

22 NOV 5 DEC 1960
EFI R

10'

/7 - 39*

23 9,p

23.8

c"v 0 1, 
+

A, I

237k

238

24.0

25.6

Vo

24+5

l.k 

0

0

11,3

25.0 24.8 2 37*

85



CRUISE XV II- 20 SEPTEMBER 1957 SECTION II

SALINITY (%o)
656W 659W 701X 704X

657W 1 70,0W

0 281

10 30 31 32

20 >31

f )o
u-

z 40

- 50
ILU
CI

60 -

I MILE
70

80 _

TEMPERATURE (OC)

656W 659W 701X 704X
1657W 700W

04

0 24 23.5
/

20-

wi" 30-
LL

z 40-

- 50

60-

I MILE
70-

80_

86



CRUISE XV II- 20 SEPTEMBER 1957 SECTION IV

SALINITY (%.)
723 B 723 724 P 724 R 724U

0I / I I11

24 ý24-"

10 23

20

I24
J 30

z
- 40
(-0_

50
2 MILE

60

70

TEMPERATURE (OC)

7238 723 724 P 724 R 724 U

0~

10

26
20-

25.5 -26

LL

z
-r 40-

CLi

50-

<25.5 I MILE
60

70

87



CRUISE XV II - 20 SEPTEMBER 1957 SECTION VI

SALINITY (%e)
803 H 804 C 804 N

0~

118

<188

20 -

ILI

LL 30 -

70
-T f I MILE

S40 -
CLr 2 3 1

4J 80-

50 -9

60 
-

70 _

TEMPERATURE (OC)

803 H 804 C 804 N

0~

2O6
20

,-- ~25- -
w
u- 30
z I70 I MILE

H 40
80 23.85 -

24 90 -- u

60

70

88



CRUISE XV II - 20 SEPTEMBER 1957 SECTION X

SALINITY (%*)

904C 904B 904N 904P

0~

10 
13

14

w 20-

-30 18

t 17-I-I

a- 40
w

I MILE50-

TEMPERATURE (OC)

904C 904B 904N 904P

0~

I0
I-

hi
u 20

a- 40

5I MILE

50

89



CRUISE XV 11 20 SEPTEMBER 1957 SECTION XIX

SALINITY (%o)

b

0

o 0)
00

0

000

0- 0

c-o

0n b

-0

ODn
CND

00

900



CRUISE XV 11 20 SEPTEMBER 1957 SECTION XIX
TEMPERATURE (OC)

-z

N-l

N-l

rlN-

b

0

o 0a0

CD CDi

04

rOD

00
co a)

0)
to

t--C
c~N

- N~ r4) "T Lo (D N- OD a) 0 -

133-A NI Hid3G

91



SUSQUEHANNAR

CHESAPEAKE BAY
CRUISE XVI STATION LOCATIONS

23 JAN- 7 FEB 1958

r-

10,
0 - -39*

0 0

0 o Co

0 0

77* 769

93



CHESAPEAKE BAY "USQUMANN

SURFACE SALINITY (M.) , ,

23 ,JAN -7 FEB 1958 . ,••••<\,,

939



Su s 0u fH A4N NA R\'

CHESAPEAKE BAY
SURFACE TEMPERATURE (1C)

CRUISE XVI

23 JAN -7 FEB 1958
I R

10'

39'

4f4 C

44

767

95



CHEAPHANNA RA

10 ft IL I 'T y (1/_)
CfPU I' I- XVI

27, ]Aý FR15

L1

-------- 9



J, U 76 E A N
CHESAPEAKE BA-f
lo ft 1EMPERATUJRE(C

CRUIS1 X, vI

110

397



I g~~~USOUrMANNA A~~

ICHESAPEAKE P

~I 20 fi ýA L; N!T Y M.oo

CRGUISE XVI Io

23 JA 7 FE 195

lj.

t4 1



SUSOUCHANNA RN,

CHESAPEAKE BAY

20 ft TEMPERATURE (*C)
CRUISE XVI
23 JAN 7 FES 1956

ts

39*

2 2 5

chop'll+

00 r, ý25 >25 ý3

op 4

4

10, 
46t, 4

37*

77-

99



SUSQUiNANNA M.

CHESAPEAKE BAY

30 ft SALINITY M.)
CRUISE XVI
23 JAN 7 FEB 1956

tER R

ti

20 3

I +

f4

+

0

15

j7 
38'

!9

19 20

24

18

20

22

119 25

30

77- 7'.

100



CHESAPEAKE BAY

30 ft TEMPERATURE (*C)

CRUISE XVI

101



SUSQUEANNA38

CHESAPAKE BA
40 ft SALINTY M

I r.4

102.



I SUSQUEHANNA ' , .•

CHESAPEAKE BAY
40 ft TEMPERATURE (C)

CRUISE XV

23 JAN 7 FEB 1958

_ 39

A- 32'

cI

04,.8'

3 L

0. 40Jt

id)

1 03



SUSOUENNAMA R.

CHESAPEAKE BAY
60 ft SAL!NITy (%4)

CRUISE XVI

23 JAN - 7 FEB 1958

R

+ t

ý95

,,' !.

Sse

200

104



SUSQUENA N NA R

CHESAPEAKE BAY

60 ft TEMPERATURE (*C)

CRUISE XVI

23 JAN 7 FES 1958

10'
I

cm 0 1.

30k

AP04, 

4A4 
A

3 1

36

V

%OIL

4

37*

77' 6.

105



CRUISE XVI 23 JAN - 7 FEB 1958 SECTION II

SALINITY (%0)

656W 659W 7OIX 704X

10 . 7 . .q ...........

I0

I-

ui 30

a- 50
w

60 -

I MILE
70

80_

TEMPERATURE (OC)

656W 659W 701X 704X
657W 700W I

4
10

20

ui'j30 5

_ 40

(- 50

60 -

70 I MILE

806

106



CRUISE XVI 23 JAN - 7 FEB 1958 SECTION IV

SALINITY (%o)
723 B 723 724 P 724 R 724 U

0 / I / . I I

0 19

20

I-

Li 30 -u_
z 29
- 40

ILU

50

I MILE
60

70

TEMPERATURE (C)

7230 723 724 P 724 R 724 U

0 1

3- 3,5 -
4

20 //
i-- //

"' 30IL
_z
-I 40-I-

50
I--- -

I MILE
60-

70

107



CRUISE XVI 23 JAN - 7 FEB 1958 SECTION VI

SALINITY (%o)

803 H 804C 804N

0~

I0 16

20
--UJ

LL 30
z I-
-._ 70 I MILE

S40 -19 80 22.5hi

5050-

90 -"

60

70 
-

TEMPERATURE (OC)

803 H 804 C 804 N

0 1

10 < <3 3 >3

20

uI

LL 30

2 70z 70 I MILE

S40
u 80 3.2

50 U

60 -

70 _L_

108



CRUISE XVI 23 JAN - 7 FEB 1958 SECTION X

SALINITY (%o)

904C 9048 904N 904P

,0

1. 0 
12

w

wJ20

z

530

0~40

50 
1ML

TEMPERATURE (OC)

904C 904B 904N 904P

0~

101.

w
wJ20 2

u- 

20

U-

z

1I M ILE50 

-3

1

109



CRUISE XVI 23 JAN - 7 FEB 1958 SECTION XIX
SALINITY (%*)

Ri z
A

b
0

00

0

r')

0

rr'.

00

0

0

OD
0 P0

000

r~f) t crf

0

0 0 0
-o cc f N l '

10 1rnIH~IC



CRUISE XVI 23 JAN - 7 FEB 1958 SECTION )(1)
TEMPERATHRE (OC)

z

oL
N--

b
0

rn'

N0

00

o

U\J

OD-00

tnob
0-

CD

000

0~)

c-o

0
a)

cy rn

0 0 0 0 0 Q0 0 0 0 0 00
- N r~r) 1, (D N- O) m) 0 - NQ

13- NI Hid3G

u'



--7 ~~S USO0U E HA N N A

CHESAPEAKE BAY
CRUISE XVII STATION LOCATIONS

22 APRIL-13 MAY 19580

oGO 0 0

5/ 00
00

0 0

04

00

77.0

01



S U S UfH A N NA R

CHESAPEAKE BAY 6

SURFACE SALINITY 4)

CRJISE XVII 0

22 APR -13 MAY 1958

'100

1140



s u s a IF H-ý -1w hi A R

CHESAPEAKE BAY 6

SURFACE TEMPERATURE (*C)

CRUISE XVII 15

22 APR 13 MAY 1958

E R

0

,6
17 

39,

1.

13-14

Q:
16 ý7

'0"0

$7
V, 

el

19

15
7

0 4"4 C

38'

-p 
j5

'17

0
C,

14-15

.21

10.
14

15

77* 76*



CHESAPEAKE DA~Y

E '
4 to,

'9A

(IQ



=$OVENANNA N

CHESAPEAKE BAY

10 ft TEMPERATUREM)

CRUISE XVII

22 APR 13 MAY 1958

ssl 
Eft

-13 10

39*

Z

5

14

PO 

J044

19, 4 5

38*

17 a

13- A

0

15

4

00

3

77*

117



SUSQUEHANNA

CHESAPEAKE BAY

20 ft SALINITY Mo)

CRUISE XVII
22 APR 13 MAY 1958

7 A

39*

8

CHOP

L 9

A, I

+ 11

+

7

6
7

4pote

36'

V4

94

00, 6
0

2

16

4A, 
Ile

1116

12 ý26 37

7wý--
77' 76-

118



=$OuEm=ANNA R

CHESAPEAKE BAY 6

20 ft TEMPERATURE('C)

CRUISE XVII
22 APR 13 MAY 19b8

10'

39*

QF

+

15 3 3

+

14

'13

,,4

PO

4 C 13

to el

1'7 
A 35 A

j5

37*

77' 76'



=SQUE HANNA 01

CHESAPEAKE BAY

30 fl SALINITY

CRUISE XVII
22 APR 13 MAY 1958 42

62

10'

,13

11 12

to

ý10

Ito

v 14 38'

lo

15
9

2 

'5

3

41"r

2 ý25

19

7 6'

120



- 7 SUSOUEHANNA' ft'%

CHESAPEAKE BAY

30 ft TEMPERATUREM)

CRUISE XVII

22 APR 13 MAY 1958

R

9

All 
k I

+

15

3

AO

o4f4C

38'

14
15

0 C,

10' 4 A

37*
14

77'

121



SUSOUCHARMA R.

CHESAPEAKE BAY

40 Ift SALINITY Mo)

CRUISE XVII -Zln
22 APR - 13 MAY 1958

R

lie 39*

'12 3

46

44 88

95 4 5
158

04f 
.4 5Z

13, 136

2 7 11 38*2

Pý4 5

47
4ý

,2.0

A

-p
,N9 

5)

tv
78

8

C62 4

77. 76-

122



CESAPEAKE BAY sus0EHNNAR

40 ft TEMPERATURE(-C) c
CRUISE XViI
22 APR - 13 MAY 1958 [t

I CHOI

0"0

6 93.

ýI4
215



SUSQuEHANNA R.

CHESAPEAKE BAY

60 ff SALINITY
CRUISE XVII

22 APR 13 MAY 1958

10'

39*

C/i 0 p

*7T

0 "404 c

to' 4

246

77' 76-
L

124



SusautM44*A 
M)_A4

CHESAPEAKE BAY

60 ft TEMPERATUREM)

CRUISE XVII

22 APR 13 MAY 1958

E

39*

7.3.0

CHO

7.9

04",

* 
c

38

'149

lee

139

n

12

77' 76'

125



CRUISE XVII 22 APRIL - 13 MAY 1958 SECTION II

SALINITY (%.)
656W 659W 701X 704X65.7W 700OW

10 5

20

I--

i 30u_

z 40

I

a 50
w
0

60

26 1 MILE

70

80_

TEMPERATURE (-C)

656W 659W 701X 704X
I65.7W 700W

I0

13
20

L 3o
uL

Z 40-

F- 50-

60-

I MILE

70

80_

126

I



CRUISE XVII 22 APRIL - 13 MAY 1958 SECTION IV

SALINITY (%M)

723 B 723 724 P 724 R 724 U

10

20
I '40

I-

dl50-

L0

708

20 -

0 143014

200I--

LU

50-

I MILE

60 

-
70-

TEMPERATURE (°C)
7238B 723 724 P 724 R 724 U

0 I I MILE

10 - 14 1

20-
13- 14

Lu 30 -

_z
T40--

50 -

I MILE
60O

70

127



CRUISE XVII 22 APRIL - 13 MAY 1958 SECTION VI

SALINITY (%o)
803 H 804 C 804 N

0
10-11

I0 -

10

20

I 30

40 70 MILE•-40

80 - 16.7

50 U
6090-

60

70

TEMPERATURE (OC)

803 H 804 C 804 N

0~
>14

iO

20

"LL 30

070I 
MILES40

IjJ80 - 8.6

50

6090 LU60

70

128



CRUISE XVII 22 APRIL - 13 MAY 1958 SECTION X

SALINITY (%-)

904C 9048 904N 904P

0~

10 -3 -

Lii
w20

-30

Q- 40

50-W1MM1LLE

TEMPERATURE (OC)

904C 904B 904N 904P

U 20 -1

u- 30

0L 40

50

129



CRUISE XVII 22 APRIL - 13 MAY 1958 SECTION XIX
SALINITY (.

z

08

0

b

0-0

0-

coz

b

000

N~)

a))

cy v

0 0 0 0 0 Q0 0 0 0 0 0 0
- ~ N K) v (i' n - CD) a) z - N

130 133J NI Hid3O



CRUISE XVII 22 APRIL - 13 MAY 1958 SECTION XIX
TEMPERATURE (*C)

0

w0

(I)o(
00

b
ICT
0

00

'a- F

0

0ooc

ODD

0-

00
ua,

z0

000

cy to

c\))

0 0 0 0 0 0 0 0 0 0 0 0 0
- Cuj N~) 'a, Ln .D a-a ) 0 - C

171]. NI Hidý]G 131



CHESAPEAKE BAY
CRUISE XVIII STATION LOCATIONS

6 -22 AUGUST 958

0E0R

10'

0 0

0. 
01

o ~37,

133



7-7- 7 ]S0Llf....
CHESAPEAKE BAY
SURFACE SALINITYM.

CRUISE XVIII

6-22 AUG 1958

cH

- 39*!

0, 0

15

134



SUSOIJ(HANNA R%

I CHESAPEAKE BAY
SURFACE TEMPERATURE (*C)I CRUISE XVIII

77.7

127S



.IMANNA-MI&

CHESAPEAKE BAY
10 111 SALINITY M.)

CRUISE XVIIi

6-22 AUG 1958

5

7
9

".0

tow

9 6
10

to

5

%
10 *

.ISIIIIIIIIIIýIll

10

211 -28

20 ý20

7,7* 76,

136



i-M, 777
CHESAPEAKE BAY

10 ft rEMPERATIJRE(*C)

CRUISE XVIII

Ft R.
6- 22 AUG 1958

4i

It

04,
4 c

11ý0 10

14, q

?7.16

27

77* 71.

!37



SUSQUEHANNA

CHESAPEAKE BAY
20 ft SALINITY M./)

CRUISE XVIII
6-22 AUG 1958

1380



"CHESAPFAKF .

20 ft TEMPFCR -I

"" IS

~~0 p

ýd
k I;

,If

- -. _---- ----- -

01

~ 'Ž]2')



CHESAPEAKE BAY

30 ft SALINITY Mo)

rRUISE XVIII

6-22 AUG 1958
Ft

10

180

39'

14.
17

95

10

123

of o P,% 1+ +

14 19

19 3

4
15

178

154

Is , 20

14 1 20

Ws

22

A 
0 

0

fe.6

25 28

2B

""ge 2 11 3 
37*1

.. ............. .......

I

140



CHESAPEAKE SAY

-C 2 AUG '

L
.20'

4-J4

II44

38*



-R.ICHES01APEAKE BAY UU(AA -il

40 ft S AL) NI . Y%)
CRUISE XVIII
6-22 AUG 195)8

~E R

Ii ol

44 0 6

I 44



S USOU(NA NA

CHESAPEAKE BAY
40 ft TEMPE,.ATURE(*C)

CRUISE XVIII

6- 22 AUG 1958

10'

25

238

240 L '1

246

23.

464

232



SUSCUtMAtENA R.

CHESAPEAKE BAY
60 ft SALINITY M.,)

CRUISE XVIII

6-22 AUG 1958

Ca

-39'

2011

29.4'

378

31~

77' W

144



SUSOU(MAX#4A N-.)

CHESAPEAKE BAY
60 ft TEMPERATURE(*C)

CRUISE XVIII
6- 22 AUG 1958

' A

10'

23 B op

23 9/
240

'v ci / P, +

+417+

44 ci



CRUISE XVIII 6 - 22 AUGUST 1958 SECTION 11

SALINITY Me.)
656W 659W 701 X 704 X

20

uj 30

S50

60

I MILE
70

TEMPERATURE (OC)
656W 659W 701X 704X

65.7W 700W

26 23

10

20

uw 30

Z 40

S50

1 MILE
70

80 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

146



I

CRUISE XVIII 6 - 22 AUGUST 1958 SECTION IV

SALINITY (%.)

723 B 723 724 P 724 R 724 U

0-

0 5

201

50-

630-

I 40
I0

20-

LuI

- 40 -

50 -

1 MILE
60

70

TEMPERATURE (-C)
7238B 723 724 P 724 R 724 u

0 1

10 2

20 2

Lii 30

u-
023

40

50

I MILE
60

70

147



CRUISE XVIII 6 - 22 AUGUST 1958 SECTION VI

SALINITY (%.)

803 H 804 C 804 N

10

20
I-- ,

LL 30

I- 40

090

60

70

TEMPERATURE (-C)

803 H 804 C 804 N

0~

10

20
I- ~~26 -'-

hi
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SUSQUEMANNA
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40 ft SALINITY M%.)
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60 ft TEMPERATURE(*C)
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4-6 NOV C8-lI DEC 1958

8> 7

1165



SECTIONS OMITTED

INSUFFICIENT DATA

1663



I
i

CRUISE XIX 4 -6 NOV AND 8-11 DEC 1958 SECTION VI!
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CRUISE XIX 4 -6 NOV AND 8-1I DEC 1958 SECTION XIX
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SUSOUEHANNA F?

CHESAPEAKE BAY
CRUISE XX STATION LOCATIONS

13-18 APRIL I959
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S U SQ0U E ANMIVA R

CHESAPEAKE BAY
SURFACE SALINITY (%o)
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13-18 APRIL 1959
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13-18 APRIL 1959

I Rt

I0'

10 39*

10 i

10 Q

100

14

144

33

173



CHESAPEAKE BAY
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40 ft SALINITY (M.)

CRUISE XX
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40 ft TEMPERATURE ('C)
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SUSOUINANNA

CHESAPEAKE BAY

60 ft SAL1NITY M.)
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CRUISE XX 13 - 18 APRIL 1959 SECTION II

SALINITY (%.)
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CRUISE XX 13 - 18 APRIL 1959 SECTION IV

TEMPERATURE (90
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CRUISE XX 13 - 18 APRIL 1959 SECTION VI

SALINITY (%.)
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CRUISE XX 13 - 18 APRIL 1959 SECTION X

SALINITY (%.)
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CRUISE XX 13 - 18 APRIL 1959 SECTION XIX
TEMPERATURE (00)
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CHESAPEAKE BAY
CRUISE XXI STATION LOCATIONS

6 -17 JULY 1959
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CHESAPEAKE BAY
SURFACE TEMPERATURE (*C)
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SUSQUEHANNA R.

CHESAPEAKE BAY

40 ft TEMPERATURE (*C)
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$USQUENAMOVA R,
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CRUISE XXI 6 - 17 JULY 1959 SECTION VI
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CRUISE XXI 6 17I JULY 1959 SECTION XIX
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CRUISE XXIII

27 APR 17 MAY 1960

ts

10,

!5 Ob

39*

16 

15

t5

4c

ý14 cow o P" t

+I

0),

f5

15 15
17

J'20

20

o6
if

16

15-

14

20

'01 
14

,3
113 w

16 
37

77' 76'

235



SUSQUEHANNA R.

CHESAPEAKE BAY
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CRUISE XXIII
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CHESAPEAKE BAY
20 ft TEMPERATURE (*C)

CRUISE XXIII
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CHESAPEAKE BAY
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SUSOUEMANNA 9.

CHESAPEAKE BAY

40 ft SALINITY

CRUISE XXIII

27 APR 17 MAY 1960
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10 5k

12

137

5A
14.9

114
0,

0 41, c 
IJ 5 

A

0.4 38*

14 

5
149

"o 
17

14.7

Ll L 
0

18 2elr2l 7

to,

2011 308 37

29 8

77 76.

240



CHESAPEAKE BAYV f

40 ft TEMPERATURE (*C)
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CHESAPEAKE BAY

60 ft SALINITY (%o)CRUISE XXIllII

27 APR - 17 MAY 1960
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SALINITY (%M)
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CRUISE XXIII 27 APRIL - 17 MAY 1960 SECTION IV

SALINITY (Me)
723 B 723 724 P 724 R 724 U

0
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20 -0
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50-
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CRUISE XXIII 27 APRIL - 17 MAY 1960 SECTION VI

SALINITY (%.)

803 H 804 C 804 N
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I 00
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20 7 //

2.0 -- A I"

-- 7-030 -,7"

0 --I 901--

70 1L L_____ _
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u- 50 N
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CRUISE XXIII 27 APRIL - 17 MAY 1960 SECTION X

SALINITY (%o)

904C 904B 904N 904P
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0_ 40
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5 0 
- tMiLE

TEMPERATURE (*C)
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CRUISE XXIII 27 APRIL - I7 MAY 1960 SECTION XIX
SALINITY (%.)
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CRUISE XXIII 27 APRIL - 17 MAY 1960 SECTION XIX
TEMPERATURE (@0)
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7 S SUSQUE 4NNA 4

CHESAPEAKE BAY
CRUISE XXIV STATION LOCATIONS

I 22 AUG -9 SEPT 1960
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uS 0U EMAN \

CHESAPEAKE BAY
SURFACE SALINITY (/0

CRUISE XXIV

22 AUG -9 SEPT 19609

2 1
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CHESAPEAKE BAY
SURFACE TEMPERATURE (*C)
CRUISE XXIV

22 AUG-S SEPT 1960
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27 '272

12 26

00
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37,
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II
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CHESAPEAKE BAY
10 ft TEMPERATURE( 0 C)

CRUISE X X IV

22 AUG.- 9 SEPT 1960
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CHESAPEAKE BAY

20 ft SALINITY M.)

CRUISE XXIV

Z2 AUG. - 9 SEPT 1960
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10'

2
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SUSU(ANAIA R

I CHESAPEAKE BAY
20 ft TEMPERATURE(*C)I CRUISE XXIV
22 AUG.- 9 SEPT 1960

26
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PC 27

26 j7

2%57

37



$U;SOUEMAN A

CHESAPEAKE BAY
30 Ift SALINITY (M.)CRUISE XX,, V•
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1 f,
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SQUEMANNA ft..

CHESAPEAKE BAY

40 ft SALINITY M.)

CRUISE XXIV

22 AUG 9 SEPT 1960
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16 11

4 CHOP +
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210 19.5
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CHESAPEAKE BAY
40 ft TEMPERATURE (*C)I CRUISE XXIV
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SUSQUEýANMA'
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60 ft SALINITY M.)

CRUISE XXIV

22 AUG 9 SEPT 1960
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SALINITY (%.)
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0 i 25

10 27

22)
20-

"uwi 30 -
u-
LL

29
Z 40 -

( 50 -
uJ
C

60-

I MILE
70

80

TEMPERATURE (C)
656W 659W 701 X 704X

0 657W 700W I

210 -• 2/6/ 25 - 25.5

20

, 30

- 50
ui

60

I MILE

70

80 _

264



I

CRUISE XXIV 22 AUG - 9 SEPT 1960 SECTION IV

I
SALINITY (%.)

723 B 723 724 P 724 R 724 U

0
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M 40
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CRUISE XXIV 22 AUG - 9 SEPT 1960 SECTION VI

SALINITY (%v)
803 H 804 C 804 N
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CRUISE XXIV 22 AUG - 9 SEPT 1960 SECTION X

SALINITY (%D)

904C 904B 904N 904P

20 I0 ----- -- • 12

wwJ 20 -

z 3-
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n 40

5 0 -

TEMPERATURE (°C)
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z
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CRUISE XXIV 22 AUG - 9 SEPT 1960 SECTION XIX
SALINITY (%.)

z
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0
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0
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-0
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0

0
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z 0
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CRUISE XXIV 22 AUG - 9 SEPT 1960 SECTION XIX
TEMPERATURE (OC)

/ o
oo /00

0
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0
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0

co 0)

00
a))

b
Lo N0

CFN)

0 0 0 0 0 0 0 0 0 0 0 0 0
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CHESAPEAKE BAY
CRUISE XXV STATION LOCATIONS

22 NOV. 5 DEC 19600
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1 00'
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,lICHESAPEAKE BAY

SURFACE SALINITY (%°)

CRUISE x•XV

22 NOV 5 DEC 1960

S..... I tf st

'3X

~~istv~ 2 3
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I CHESAPEAKE BAY
SURFACE TEMPERATURE (IC)

CRUISE XXVI 22 NOV -5 DEC 1960

i'
227

I9



i Su'#*u1M'AMNA-9%

CHESAPEAKE BAY

10 Ift SALINITY M.)

CRUISE XXV

22 NOV 5 DEC 1960
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11"N 1. 39,
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13
39

jo

13 0 +
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1 10 + +

k
'15

15

,4 c

'N2 4&f - c 6 38,

15

21

w 7

14

77* 7
!I-
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CHSPEK BA

127
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20O4t 4-LIN'

CUISE XX;V
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1-3

1<ILI

1-,19
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S1S U N A N t
CHSPEK _ _ _ _ _

20f EPRAUE(C
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SUSQUEMANNA

CHESAPEAKE BAY

30 ft SALINITY (1/6

CRUISE XXV

22 NOV 5 DEC 1960

11 2
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15.4

3

14 

39'

14 154

+
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40 +

>15 15
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17 16 38*
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i5 is
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A
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j ~ op.

16 13 S
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t08 b No-A NN A

CHESAPEAKE BAY
60 fl SALINITY

CRUISE XXV
22 NOV -5 DEC 1960

I 10.

'54

1?4
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CRUISE XXV 22 NOV - 5 DEC 1960 SECTION IV

SALINITY (%a)

723 B 723 724 P 724 R 724 U

20 __19_

1u 0
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w 30 - .- 2 -

I-'
Lii

50-
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10 12 /-
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CRUISE XXV 22 NOV - 5 DEC 1960 SECTION VI

SALINITY (%o)
803 H 804 C 804 N

I 0

20-
I-

"LL 30 -

70 IMILE
4 -40a. 80 - 20.2

60 -2
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0 -I I I

I0 -
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CRUISE XXV 22 NOV - 5 DEC 1960 SECTION X

SALINITY (%.)

904C 904B 904N 904P
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w 20 -
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a- 40 -
Lu
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TEMPERATURE (0C)
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W-0 40
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CRUISE XXV 22 NOV - 5 DEC 1960 SECTION XIX
SALINITY (V..)

z
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0 0
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c~-j

b
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CRUISE XXV 22 NOV - 5 DEC 1960 SECTION XIX
TEMPERATURE (6C)

0 •,0
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0
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-- o0
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co \
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00 
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a~) >-
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a)~
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HE SAPEAKE BAY
CRUISE XXVI STATION LO-ATi UN,

I 20 MARCH -7 APRIL 1961
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CHESAPEAKE BAY
SURFACE SALINITY (/o

CRUISE XXVI
20 MAR - 7 APR 1961
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7

9

2 
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77 76
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I CHESAPEAKE BAY
SURFACE TEMPERATURE (*C)
CRUISE XXVI

20 MAR -7 APR 1961 E
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U S-0 -V E- No 77,7 Of

CHESAPEAKE BAY

10 ft SALINITY(%.)

_XXV1 
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4

6 lo"
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7
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9

+
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SUSQUEMANNA 
M "

CHESAPEAKE BAY

20 ft SAL IN IT Y M.)

CRUISE XXVI
20 MAR - 7 APR 1961 6

e 
ts
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9

+

10
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12 15 38'

14
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16 0

0 19
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7

2 1
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CHESAPEAKE BAY
30 ft SAL IN IT Y M)

CRUISE XXVI

20 MAR - 7 APR 1961
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I CHESAPEAKE BAY
30 ft TEMPERATURE (*C)

I 20 MAR -7 APR 1961
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CHESAPEAKE BAY
40 ft SALINITY(%.) #
CRUISE xxv , I• , ,
20 MAR - 7 APR 1961

5.0

14 ,
It I
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I4 tTMEAUE(C
CRIEIV
20MR 7AR16
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SU$QUE~ANAM R,

CHESAPEAKE BAY

60 ft SALINITYM1%)

CRUISE XXVI
20 MAR - 7 APR 1961
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167k *

15 6

160 HOPII,+ + 1
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SALINITY (%a)
656W 659W 701X 704 X

6517W I700W
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CRUISE XXVI 20 MAR - 7 APRIL 1961 SECTION IV

SALINITY (%o)
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0

015
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w
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CRUISE XXVI 20 MAR - 7 APRIL 1961 SECTION VI
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803 H 804 C 804 N

0~

10

20

LL 30

l70-

S40a_

50 50 90-

60 36
70

TEMPERATURE (0C)

803 H 804 C 804 N

011
7-

10

6-7
20

LI-u-iw
"L 30

I MILE
-.40

wu 80 71

5050
90-

60

7
70

306



I
I

I CRUISE XXVI 20 MAR 7 APRIL 1961 SECTION X
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I SALINITY ("f)
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CRUISE XXVI 20 MAR - 7 APRIL 1961 SECTION XIX
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CRUISE XXVI 20 MAR -7 APRIL 1961 SECTION XIX
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FCHESAPEAKE BAY
"CRUISE XXVII STATION LOCATIONS • -'
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FICHE SAPEAKE BAY
SURFACE SALINITY (04)

CRUISE XXVII
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I CHESAPEAKE BAY
SURFACE TEMPERATURE (*C)?7I CRUISE XXVII
19 JULY- I AUG 1961 E
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20 ft SALINITY (o/,)
CRUISE Xxvii

to*

39*

- 3J

33o6



SUQEAN
CHSPAKIA
20fIEPRAUE(C

231

,2



SU$91411MANNA 
ftý

CHESAPEAKE BAY

30 ft SALINITY M.)

CRUISE XXVII

19 JULY I AUG 1961 
E F1 R.

to

0

39*

0

11-12

13 Q:

7

+

Oro 
13

70

12 14 12

It A

38'
,15 16 

A 101-

to 
is

18

20

0

24

20
44"'s

,rs

37,

7 .6*

318



CHESAPEAKE BAY

I CRUISE 
XXVII

19JULY-- AUG 1961

Y WI
o t

SI . l~lii~~l, iII III I

! 1

Lr -

319



SUSOUCHANNA

CHESAPEAKE BAY
40 ft SALINITY Ma)

CRUISE XXVII
A Ij C 1961

10'

144

15.6

182 

cl +

0 ro 
414 

c

157 7 3
164

19.9

23.1)

u

10* 4 4"r
256

37'

?T* 76,

320



19 JUL IAG 96

IF

I 321

22I



SUSQUEHANNA if.

CHESAPEAKE BAY

60 ft SALINITY (Oo)
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CRUISE XXVII 19 JULY - I AUG 1961 SECTION IV
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SALINITY (%o)

723 B 723 724 P 724 R 724 U
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CRUISE XXVII 19 JULY - I AUG 1961 SECTION VI
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